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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To equalize thermal expansion coefficients 
of the metal substrate and heat sink and to ease 
difference between thermal expansion coefficients of the 
heat sink and semiconductor device, by laminating the 
metal substrate and heat sink into three layers 
respectively. 

CONSTITUTION: The semiconductor device has a 
power semiconductor element 3 fixed through a heat 
sink 2 laminated into three layers, on a metal substrate 1 
laminated into three layers. The metal substrate 1 and 
heat sink 2 consist of plates of copper 4 and invar 5 
respectively. The thermal expansion coefficient of invar 5 
is as small as 1.5><10-6/ o C. By selecting ratios of 
thicknesses of the three layers of the heat sink 2 being 
1:1:1, the thermal expansion coefficient becomes 11x10-6/°C, being smaller than that of 
copper 4. As a result, difference between the thermal expansion coefficient of the heat sink 2 
and silicon power semiconductor element 3 can be reduced. Moreover, by the selecting ratios 
of thicknesses of the three layers of the metal substrate 1 being 1:1:1, difference between 
thermal expansion coefficients of the metal substrate 1 and heat sink 2 can be perfectly 
eliminated, not resulting in cracks in wax for fixing the heat sink 2 to the metal substrate 1 . 




LEGAL STATUS 



http://wwl9.ipdlinpit.go.jp/PAl/result/detaiymain/wAAAW 11/29/2007 



Searching PAJ 



1 

Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wvwl9.ip^ 



11/29/2007 



®B*s#f*jf(jp) © # df m m a m 
© & H ft «F & « (A) 0S61 -240666 

©Int. CI/ fttflll&t /frt^S#^ B*P61*P(1986) 10/3 250 

H 01 L 23/36 6835- 5 F 

21/58 6732- 5F 

©4$ 1$ PS60- 81828 

©tii m PS60C1985) 4^ 17H 

©ft a a &m± few 



w ffl » 

2. 



_hK&<0 * - h f x*(U)# Jtff U =J x^i&B*3& 
»0*»K»U\.** 5 r/^xjROSfctfL t f U 3 x 

#T*ft*&ffi t Lt*ljL«««!B 5 1-667 
2 ^M*'^P?H?>6 

***** -0 

X. «*» 7 A' $ A £fiO(|OMKS* 2 3X10 

SS^A* 1 6. n x 1 0"Vth^^t^/co 
H L J: 5 tf?>M@A 



—287— 



3 



?*n9361-2406B6 (2) 



* SB W W ±» L fc^L K « ^ -C * Hfc 4 O t?Jb 
W ffl 

3BKSlli-r*i:fclcJ:!K * - h f 



H#T* tons, 

tf * 1 « 1 ** 1 OUNCES 10-3 

7 9 Kkffftl*, EEKIS-CJJrSLOJ* 
•c ft * * "Cft t r u * t*0fSO* jr 5 K JTtR * % 

ESI 0-3 0 tm/ m <o u - ? -e^ 7 ? KLEI 
T:fc*o ^ y-(5IO)fc»»»tt 1.5 x 1 0"V 

•cK*f » ^r^ottkm^mn 5.5 x 1 0 "V 
"C-t-fcO* 4 v-^-(5)tt* y ^t^ojb 1 / 3 o 



JW6*5BWK«Htf t - h ^ x^(2)<D 3 MOW 
■ oimiSiWUtittlcB!), JlhVK 
m& lixi o"V"C fcMMOftVK* J: 0** 

^<D»Bg$&2£ 11X10 "Vtiiii^ < & < ft 

vx^(2)©«Ji©fO#4r l »0.5« 1 KTfrtf* 
14X10 "'/t, i *J 2*t 1 Ktniilfe 
BS23g2$ 8xio "V"C, 1 « 3 *t i Kfixrti* 

!S$6X 1 0"*/tt/x^ 1** 0.5*31, 1 *J 



SIT?* *<, 

4. Eiwofa^ttUi^ 



#m± & m » * 



—288— 



^iaB3Gl-2406GB (3) 



ft 1 EI 




—289- 



